Aim: Allium sativum L. is a cultivated medicinal plant known as Rasona in Ayurveda. In Asian countries, leaves of Lasuna are widely used in food recipes and as remedy for cough, asthma, malarial fever, facial paralysis, cardiac disease, etc. It is reported to have high medicinal as well as nutritional value. Therefore, it is felt necessary to study the macroscopy, microscopy, histochemical, physicochemical, and thin-layer chromatographic (TLC) parameters of leaf which are not reported earlier.
INTRODUCTION
Plants are being used for medicinal and food supplements purpose since time immemorial throughout the world. To avoid side effects of modern medicine, most of the countries are accepting herbal medicine. Nowadays, traditional knowledge extracted from traditional healers, ancient texts, tribals, forest dwellers, and local people is being utilized for betterment of human life. One of the ancient Indian systems of medicine "Ayurveda" also stated that every plant and its part has medicinal value.
In Ayurveda, Rasona (Lasuna) has corresponded to A. sativum L., a perennial bulbous plant belonging to family Alliaceae cultivated as an important condiment crop in the country. Its bulb is being used as ingredient of food spices and also prescribed in the treatment of human ailments like cough, asthma, malarial fever, facial paralysis, constipation, cardiac disease, rheumatism, skin disease, earache, etc. 1 Leaf of A. sativum has also been reported in various folk claims to possess medicinal properties and is being used to treat various disease conditions like whooping cough, 2 asthma, 3 rhuematoid-arthritis, 4 and hemorrhoids 5 in single or compound formulations.
In India, natives of Arunachal Pradesh state are using leaves, cloves, and roots of A. sativum to treat cold, cough, and skin rashes. 6 Keeping in view the importance of leaf for medicinal purpose as reported in various folk claims, it became necessary to study the detailed pharmacognostical parameters of leaf of A. sativum. In this communication, detailed pharmacognostic, physicochemical constituents, and TLC have been investigated and reported.
MATERIALS AND METHODS

Plant Collection
Whole plants of A. sativum L. were collected from the botanical garden of Regional Ayurveda Institute for Fundamental Research, Kothrud, Pune, Maharashtra state.
Botanical Identification and Authentication
The plant was identified with the help of flora of Maharashtra state, 7 and authentication data (passport data) were prepared.
Herbarium Preparation
Herbarium specimens were prepared by following standard methods described by Rao and Sharma 8 and deposited in the Institute's herbarium with voucher specimen number 13917/2015.
Processing of Material and Preparation of Wet Sample
Freshly collected leaves were thoroughly washed under running tap water, allowed to drain the water and cut into small pieces. Cut pieces were kept under shade for drying. Some fresh leaves were kept in a glass bottle containing a solution of formalin: glacial acetic acid: 75% ethyl alcohol (10:5:85) 9 for future reference.
Powder Preparation
Shade-dried leaves were made into powder with the help of grinder. Powder was sieved through #60 mesh and stored in airtight bottles for further analysis.
Macroscopy
Macroscopic investigations included external morphology, color, texture, odor, and shape of leaf.
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Microscopy
Free hand sections of leaf were taken with the help of platinum razor blades and stained with phloroglucinol, followed by HCl, Iodine, and Sudan red-III for identification of various cellular details. Peelings of outer and inner epidermis were separated to study the types of stomata, stomatal index, and stomatal number. Sections were observed under trinocular, Biolux make. Camera Lucida drawings were drawn with the help of prism type Camera Lucida. Microphotographs were taken using Deno Capture 2.0 version 1.4.2.D, the versatile digital eyepiece.
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Powder Microscopy
A pinch of powder was taken in a watch glass and stained with phloroglucinol + HCl and Iodine solution. Microslides were prepared and observed under trinocular, Biolux make and microphotographs were snapped with Deno Capture 2.0 version 1.4.2.D, the versatile digital eyepiece.
Histochemical Test
Histochemical tests were performed to confirm the cellular content.
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Determination of Physicochemical Parameters
Physicochemical parameters, namely foreign matter, loss on drying, ash values, acid-insoluble ash, extractive values, swelling index, foaming index, pH, behavior of powder drug, and fluorescence analysis of powder were performed as per the standard procedures.
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Thin-layer Chromatography
Thin-layer chromatography of methanolic extract of leaf samples was performed using ethyl acetate: toluene: methanol: water: acetic acid (4:3:2:1:0.5) solvent system. Quercetin and gallic acid were loaded as standard on silica-coated aluminum high-performance TLC plate with the help of Camag applicator and run in solvent system by using twin trough chamber, Camag make. Plates were observed in day light, under Ultra Violet light at 254 and 366 nm and derivatized in Iodine vapor, anisaldehyde, and vanillin-sulfuric acid reagents. Rf were calculated, band colors were recorded and photographs were snapped using digital SLR Canon Camera.
RESULTS
Macroscopy
Leaves were 20 to 40 cm long, leaf sheath half of the blade, flat, linear, hollow, dark green, glossy, smooth, having acrid taste with peculiar pungent, and offensive odor (Fig. 1) .
Microscopy
Transverse section of leaf is isobilateral showing outer and inner epidermis made up of oval to oblong cells, covered with thick cuticle, followed by single layer of palisade and occasionally two layered. Below this, 9 to 15 layers of spongy parenchyma are made up of circular to oval-shaped cells. Developed and undeveloped vascular bundles are seen toward both epidermis; anomocytic stomata is observed on both epidermis (Fig. 2) . Results of quantitative microscopic parameters, i.e., stomatic number and stomatic index are given in Table 1 .
Powder Microscopy
Leaf powder is light yellowish green in color, fine, peculiar pungent and offensive odor with acrid taste. Powder microscopy showed fragments of outer and inner epidermis in surface view showing anomocytic stomata and underlying palisade cells, and transversally cut fragment of leaf showed spongy parenchyma, vascular bundle, isolated cells of palisade, annular vessels, spiral vessels, and fragment of fiber (Figs 3 and 4) .
Histochemical Test
Histochemical test revealed the presence of lignified cell wall only. Details of results are given in Table 2 .
Physicochemical Parameters
While observing the result of physicochemical parameters, foreign matter was 0.11%, the loss on drying was not more than 5.64% w/w, total ash value was not more than 12.44% w/w, acid-insoluble ash value was not more than 0.67% w/w, water-soluble extractive was not more than 42.71% w/w, and the alcohol-soluble extractive was not more than 5.18% w/w. Details of the results of physicochemical parameters are depicted in Table 3 . Behavior of powder drug and fluorescence analysis of powder are given in Tables 4 and 5 .
Thin-layer Chromatography
Thin-layer chromatography of the methanolic extract shows seven spots under 254 nm and five spots under 366 nm. On exposure to iodine vapor, 10 spots appeared, whereas after spraying with anisaldehyde and vanillinsulfuric acid reagents, totally 12 and 8 spots were observed respectively. Rf 0.53 and 0.74 matched with Rf of standard quercetin gallic acid respectively. Details of results are given in Tables 6 and 7 and Figures 5 and 6. 
JDRAS
DISCUSSION
Results obtained from the study clearly showed that the leaf of A. sativum L. has peculiar macroscopic, microscopic, and physicochemical characters. Macroscopic study revealed peculiar pungent and offensive odor of leaf, whereas microscopically, developed and undeveloped vascular bundles on outer and inner epidermis, as well as presence of anomocytic stomata on both the epidermis, were observe. Presence of fiber, annular and spiral vessels, single-or double-layered palisade layer and offensive odor with acrid taste are the diagnostic characters of leaf. In physicochemical parameters, watersoluble extractive value was much higher as compared with alcohol-soluble extractive. The high solubility in water indicates the best suitability of drug for extraction with water or water-based preparations. Thin-layer chromatography of methanolic extract of leaf confirmed the presence of quercetin and gallic acid at 0.74 and 0.53 Rf respectively which would be proved as reference for identification and standardization of leaf.
CONCLUSION
The macroscopic, microscopic, physicochemical data, and TLC of this study would be useful for identification and authentication of leaf drug of A. sativum L. 
